offers the simple, low cost, high-level simulation
language needed. Developed by IBM nearly twelve
years ago, the system is now used by a number of
rnajor contractors, several large corporations, and
the federal government. GPSS enables the logistics
manager to construct a realistic logistics flow
model with queuing statistics and probability
distributions automatically calculated.

The GPSS V language allows a logistics man-
ager to simulate the logistics system for a given
product. By varying predicted mean-time-
bet ween-failure and mean-time-to-repair factors,
he can arrive at a rationale for specific mean-
time-between-failure and mean-time-to-repair
design goals. Having formulated design goals, the
logistics manager can then use the model to eval-
uate alternative maintenance concepts. Each eval-
uation will generate the expected resource utili-
zation and probabilities associated with repair,
supply, and transportation distributions. After

Figure 1. A typical simplified
logistics support flow diagram

finalizing the maintenance concept, a logistics
manager can use the model's output data to deter-
mine support equipment requrements, customer
manpower recommendations, equipment avail-
ability predictions, life cycle cost estimates and
drivers, and provisioning recommendations. As
test and operational data become available, he can
also do logistic impact studies, which will provide
the Integrated Logistics Support program manager
with quantitative assessments of how the system is
performing and tell him where management can
improve operational availability.

The unique capability of the GPSS V language
to sample probability distributions and to auto-
matically queue system failures at critical points
within the system significantly reduces the com-
plexity of the model. Each maintenance element in
the logistics flow model gathers queue statistics
such as average number of failures in queue, max-
imum contents of queue, and average time spent in
the queue. Personnel resources can be assigned in
sufficient numbers to provide the service needed
or, if constrained, to work on a first-come, first-
serve or priority basis.

The most significant contribution of the GPSS
V simulation methodology is the detailed and
quantitive understanding the logistics manager
derives from studying the relationships between
elements of a total logistics support system. The
simulation model provides a reference against
which the Integrated Logistics Support manager
can measure the performance of supply, transpor-
tation, and maintenance activities. The model can
also readily accommodate evaluations of competi-
tive logistics situations using two or more
products.

Formulating the simulation model

The objective of the simulation model is to pro-
vide a realistic representation of the logistics sup-
port scenario. Estimating mean-time-between-
failure and mean-time-to-repair on the basis of
empirical data from similar equipment provides
the logistics engineer with enough information to
gain insight into the potential structuring and
operation of a logistics support system.

Following a programmed failure through a typi-
cal simplified logistics support scenario (see Figure
1), will help illustrate how the model operates. The
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